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[OBJECT] 

-i^yy Bl^y ^ /^-l^S^M To provide an easily disintegrable composition 
MX^(DrM0l^h^^Ht'7 ^'"^ excellent Industrial productivity which can 
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give a shaped inflation film excellent opening 
property or shaped film/sheet excellent slip 
property. 

[SUMMARY OF THE INVENTION] 

An easily disintegrable composition comprising 
a starch-based polymer, a thermoplastic resin, 
water, fatty acid amide to 1 wt%, and/or a fatty 
acid metal salt to 1 wt7o,. 



mm 



[EFFECTS] 

Predetemnined processing physical property 
value was obtained in the inflation film obtained 
by molding the composition of this invention. 



[CLAIMS] 



5 ~ 8 0 w t 19 . »m 



[CLAIM 1] 

An easily disintegrable composition excellent in 
opening property of a shaped inflation film, and 
slip property of a sha pejd_,film and s heet, 
com p ri s jngj $5tgttod%^ta rch based^ olgr^ 
<^^^J^ ^!^'^S?^^^.^^^ ^^^^^^^^'^^ amide 



an^Zouatt v^acid ^ metaT^iap whereii^ starcfv" 
based polymer is a raw starch or/and a modified 
starch-based polymer obtained by modifying 
the raw starch. 



0 . 5 ~ 3 0 w t "9 ^ 



[CLAIM 2] 

An easily disintegrable composition comprising 
a starch-based polymer, 0.5 - 30w\.% water and 
a biodegradable thermoplastic resin wherein 
the biodegradable thermoplastic resin is an 
ethylene-vinyl acetate copolymer saponified 
compound with ethylene content of 0.01-60 
mol %, molecular weight of 100-500000 and 
degreed,of,sagonificatio!xof 0.01 -99.9^^^ 
Jolycaprolacton^ and(as a lubricating"~ager^ 
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alkylenebis higher fatty acid amide to 1 wt% 
and a fatty acid amide composition to 1 wt% 
and/or a fatty acid metal salt to 1 wt%, wherein 
the modified starch-based polymer is a 
chemically modifed starch derivative obtained 
by modifying a raw starch, a chemically 
decomposed and modified starch, an 
enzymatically modified starch, and a physically 
modified starch. 



W^^Wii"^ 5-80 Mfi%. 
ia^mtt1tH^4 9-4. 4fi 



[CLAIM 3] 

An easily disintegrable composition comprising 
5-80 weight% of starch-based polymer, 49-4.4 
weight% of thermoplastic resins, 0.5-30 
weight% of water, and 0.1-1 weight% of fatty 
acid amide and/or fatty acid metal salts. 



[ff*il4] [CLAIM 4] 

^Sl&^f^^T^^^^. ^®^^'t>L< An easily disintegrable composition described 

\m^m^h^^lk \^Xti:^^^ ClaimQ>herein the starch-based polymer is 

W^%%^7^=^Xh^%tim 1 \z ^ ^t^^^^ ^^^'^'^^ starch-based polymer 



obtained by modifying the raw starch. 



[ft*rl5] [CLAIMS] 

^^^W^^'^^i^^^WjiW^f^M An easilvdisintegrable composition described 

«trilgT^fo>5f**iI 1 f-M ClainTQ)wherein the thermoplastic resin is a 

uu^^l^^^^^ biodegradable thermoplastic resin. 



[CLAIM 6] 

An easily disintegrable composition described 
in Claim^wherein the modified starch-based 
polymer is one or more chosen out of a 
chemically modified starch obtained by 
modifying the raw starch, a chemically 



02/02/22 



4/20 



(C) DERWENT 



JP8-245836-A 



THOIVISON 

DERWENT 

decomposed and modified starch, an 
enzymatically modified starch, and an 
physically modified starch. 

[DETAILED DESCRIPTION OF INVENTION] 



[000 1] 



[0001] 



[INDUSTRIAL APPLICATION] 

This invention relates to an easy disintegration 
composition. 

Specifically, it is related with the composition 
which is excellent in the slip property of the 
opening property of a inflation film forming 
process, a film, and a sheet forming process, 
including Starch-based polymer. 



[0 0 0 2] 



[0002] 



[0 0 0 3] 



[PRIOR ART] 

The biodegradable composition containing the 
conventional Starch-based polymer, A 
microorganism decomposes and it becomes a 
compost. 

It is known by having the excellent function 
which carries out natural decomposition to 
water and a carbon dioxide gas, and is useful to 
a refuse process problem etc. after that. 

[0003] 



M] 



[PROBLEM ADDRESSED] 

However the conventional film comprising a 
biodegradable composition and a conventional 
sheet molding, A slip property deteriorates and 
there is fear in which automatic printing, 
automatic heat sealing and automatic 
packaging are impossible. 

In particular there is fear that an automatic 
bagging is poor depend by impossible opening 
of a inflation film. 
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This inventor studies earnestly that the 
composition which is excellent in a slip property 
and is excellent in the opening property of a 
inflation film etc. should be obtained from such 
a thing. 

It was found that the various problems of 
above-mentioned could be solved with the 
composition which compounded starch-based 
polymer, a thermoplastic resin, water and fatty 
acid amide, or the fatty acid metal salt by the 
suitable amount ratio, respectively, and 
completed this invention. 

Objective of the invention is an easy 
dislntegrability clearly from the above 
description. 

It is providing the composition which was 
excellent in a film, a sheet molding time, the slip 
property after molding, and opening property. 

It clarifies the other objectives from the 
following descriptions. 



[0 0 0 4] 
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(1) mm^W:^=f-. 7K5}-<tf\ 

^mt^ 5 ~ 8 0 w t %X'h ^ s 

(2) mmihW;^^. 7K5><b^ 

wiS-g-ft^J^ 0 . 5 ~ 3 0 w t % 



[SOLUTION OF THE INVENTION] 

This invention has the following composition. 

(1) The compounding quantity of the Starch- 
based polymer in the composition comprising a 
Starch-based polymer, water and a 
thermoplastic resin, and fatty acid amide and/or 
fatty acid metal salt is 5-80 vA%. 

Starch-based polymer is a raw starch or/and 
a modified starch-based polymer obtained by 
modifying the raw starch. 

The easily disintegrable composition which is 
excellent in the slip property of the opening 
property of a inflation film forming process, a 
film, and sheet forming process thing. 

(2) It is a composition comprising Starch- 
based polymer, and water and a biodegradable 
thermoplastic resin. 

The compounding quantity of the water in a 
composition is 0.5-30 wt%. 

A biodegradable thermoplastic resin is an 
ethylene- vinyl acetate copolymer saponified 
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(3) ®|5^^i^5>i^5 

(4) mn^M'j^^AK 
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compound and/or polycaprolactone. 

Ethylene- vinyl acetate copolymer saponified 
compound. An ethylene content is 0.01-60 
mols%. Molecular weight is 100-500000. The 
rate of a saponification is 0.01-99.99%. It is the 
ethylene- vinyl acetate copolymer saponified 
compound which is an above. 

Modified starch-based polymer is the 
chemically modified starch derivative obtained 
by modifying a raw starch, a chemically 
decomposed and modified starch, an 
enzymatically modified starch, and a physically 
modified starch. 

As a lubricating agent. Alkylene bis higher 
fatty acid amide to 1 wt%, and the fatty acid 
amide composition to 1 wt^o. And/or the fatty 
acid metal salt to 1 wt%. The easily 
disintegrable composition comprising an above. 

(3) It consists of 5-80 weight7o of Starch- 
based polymer, 49-4.4 weight% of 
thermoplastic resins, 0.5-30 weight% of water, 
and 0.1-1 weight% of fatty acid amide and/or 
fatty acid metal salts. 

An easily disintegrable composition 
characterised by the above-mentioned. 

(4) Starch-based polymer is a raw starch or a 
modified starch-based polymer obtained by 
modifying the raw starch. An easily 
disintegrable composition described in above 
mentioning 1 clause. 

(5) A thermoplastic resin is a biodegradable 
thermoplastic resin. An easily disintegrable 
composition described in above mentioning 1 
clause. 

(6) Modified starch-based polymer is chosen 
out of one or more chemically modified starch 
obtained by the raw starch, the chemically 
decomposed and modified starch, the 
enzymatically modified starch, and the 
physically modified starch. An easily 
disintegrable composition described in above 
mentioning 2 clause. 
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This invention is explained in detail below. 

The easily disintegrable composition of this 
invention, the compounding quantity of Starch- 
based polymer in the composition comprising 
Starch-based polymer, water and a 
thermoplastic resin, and a fatty acid amide 
and/or fatty acid metal salt is 5-80 wt%. 

Starch-based polymer is the composition 
characterized by being a raw starch or/and the 
modified starch-based polymer obtained by 
modifying this raw starch. 



[0006] 

As starch-based polymer used to this invention, 
it is a raw starch or the modified starch-based 
polymer obtained by modifying this raw starch. 

That is, raw starches are a maize starch, a 
bracken starch, a arrowroot starch, a potato 
starch, a wheat starch, a cassava starch, a 
sago starch, a tapioca starch, a sorghum 
starch, a beans starch, a lotus starch, a water 
caltrop starch, a sweet potato starch, etc. 

Modified starch-based polymer is 1 or more 
things chosen out of the chemically modifed 
starch derivative obtained by modifying the raw 
starch, the chemically decomposed and 
modified starch, the enzymatically modified 
starch, and the physically modified starch. 

As a chemically modifed starch derivative, an 
allyletherified starch, a carboxymethyl 
etherification starch, the hydroxy ethyl etherified 
starch, the hydroxy propyletherified starch, a 
methyl etherified starch, a phosphoric acid- 
crosslinked starch, a formaldehyde-crosslinked 
starch, an epichlorohydrin-crosslinked starch, 
an acrolein-crosslinked starch, an aceto acetic 
acid-esterified starch, an acetate-esterified 
starch, a succinic acid esterified starch, a 
xanthogenic acid-esterified starch, a nitric acid 
starch, a urea phosphoric acid-esterified starch, 
and a phosphoric acid-esterified starch can be 
illustrated. 

A dialdehyde starch, an acid treatment 
starch, a hypochlorous acid oxidized starch, 
etc. can be illustrated as a chemically 
decomposed and modified starch. 
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Moreover, hydrolysing dextrin, enzymatic 
decomposition dextrin, amylose, etc. can be 
illustrated as an enzymatically modified starch. 

As a physically modified starch, (alpha)- 
starch, classification amylose, a wet heat 
process starch, etc. can be illustrated. 



[0 0 0 7] 



m^K 5-8 oas% (i^Tw 

^L<(i20~60wt %Xh 
So 5 w t %a 
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Bl^M^A^(DM^m^(t. 8 0 
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^^mt LX(Dm'^m^mm(D 



[0007] 

The composition of this invention is a 
composition which contains Starch-based 
polymer. 

The compounding quantity of the Starch- 
based polymer in a composition is 5-80 
weight% (abbreviated to wt% below). 

More preferably, it is 20 -60 wt%. 

When Starch-based polymer is 5 wt% or 
more, biodegradability is fine, and since it is 
excellent in moldability, it is preferable. 

Moreover the mixture ratio of Starch-based 
polymer in the composition of this invention is 
80 wt% or less. 

When exceeding 80 wt%, the mixture ratio of 
a thermoplastic resin as a fluid improvement 
agent in a composition will decrease, and 
flowing will become poor. 



[0 0 0 8] 
tl. t< (iO. 5~3 0 w 
5 w t %T'fc5o 7K5>fi{iW 

xt^<. m^imm^m^Lx 



[0008] 

Water content is contained in the composition 
of this invention. Preferably, it is 0.5-30 wt%. 
More preferably, it is 2-15 wt%. 

The moisture content could be contained in 
Starch-based polymer. Water content may be 
replenished in a composition. It may replenish 
after a granulation substance. 

By containing this water, moldability of this 
invention is carried out satisfactorily. 
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The thermoplastic resin of this invention has a 
preferable biodegradable thermoplastic resin. 
There are an ethylene- vinyl acetate copolymer 
saponified compound, a polycaprolactone. a 
polylactic acid, a dicarboxylic acid glycol 
reaction material, etc. as un-limited example of 
this biodegradable themnoplastic resin. 



[0010] 

About an ethylene- vinyl acetate copolymer 
saponified compound It consists of the polymer 
obtained by hydrolysing a vinyl ester group 
partially, after making vinyl acetate and ethylene 
co-polymerize. 

It is characterized by the above-mentioned. 

Among them an ethylene content is 0.01-60 
mols%, Molecular weight is 100-500000. The 
rate of a saponification is 0.01-99.99%. An 
above ethylene- vinyl acetate copolymer 
saponified compound is preferable. 
Furthermore, an ethylene content is 20 - 
60mor/o. The rate of a saponification is 50 % or 
more. Biodegradability and a fluidity are 
excellent in an above ethylene- vinyl acetate 
copolymer saponified compound, and it is 
preferable. 



[0011] 

Moreover a thermoplastic resin may be further 
added as a fluid improvement agent. As such a 
thermoplastic resin Vinyl polymer, polystyrene, 
polyacrylonitrile, polyacrylate, poly 
methacrylate, polyacetal, thermoplastic 
polycondensate, and Poria reel ether, an 
thermoplastic polyimide. Polyethylene, a 
polypropylene, a polyisobutylene, a polyvinyl 
chloride, polyvinyl acetate, a polystyrene, a 
polyamide, polyester, a polyurethane, a 
polycarbonate, the polyalkylene terephthalate, 
alkylene /vinyl ester copolymer, alkylene 
/acrylate, or a methacrylate copolymer, ABS 
copolymer, styrene / acrylonitrile copolymer, 
Amido ether, the block copolymer of amido 
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ester, ethylene / vinyl acetate copolymer (EVA), 
Ethylene / acrylic acid copolymer (EAA), 
ethylene / ethylacrylate copolymer (EEA). 
Ethylene / methacrylate copolymer (EMA), 
styrene / acrylate nitrile copolymer (SAN), 
Ethylene / maleic anhydride copolymer, amido 
ether, the block copolymer of amido ester, 
Urethane ether, the block copolymer of 
urethane ester etc. can be illustrated. 



[0012] 

A filler, a lubricant, mold releasing agent, a 
plasticizer, a foaming agent, a stabilizer, an 
extender, a modifier, a flow acceleration agent, 
a coloring agent, and a pigment can be added 
to the composition of this invention depending 
on necessity. 
As a lubricant, a stearic acid is suitable. 



[0 0 13] 



[0013] 

In alkylene bis higher fatty acid amide of the 
slipping agent used with this invention. An 
ethylene bis stearic acid amide, an ethylene bis 
oleic acid amide, an ethylene bis behenic acid 
amide, a hexamethylene bis behenic acid 
amide, etc. can be mentioned. 

Stearic acid amide, oleic acid amide, erucic 
acid amide, behenic acid amide, hydroxy 
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stearic acid amide, N-oleyl palmitamide, etc. 
can be mentioned to fatty acid amide. 



[0014] 

2-ethyl hexanoic acid zinc, recinoleic acid 
calcium, a calcium stearate, a magnesium 
stearate, a barium stearate, a calcium stearate, 
a zinc stearate, etc. can be mentioned to the 
fatty acid metal salt used with this invention. 



[0015] 

As for the forming process method of the easily 
disintegrable composition based on this 
invention, a inflation film molding method, a T 
die film molding method, a lamination molding 
method, a T die type extrusion sheet molding 
method, etc. are mentioned. 



[0016] 

An Example explains this invention below. 
However, a partial example is shown. 
This invention is not limited to these at all. 



[0 0 17] 

t±iL^YE-4 odxy 

7 mo 1 %^-atf:t^l/ 
t-=i/Ky 8 5%^ 



L 

> • m 

-mm 
iitm. 



[0017] 

Example 1 

With Yamaguchi manufacture 40 mm single 
axis extruder YE- 40, A lip clearance 1 mm 
Inflation die is used. The ethylene vinyl acetate 
copolymer containing ethylene 7mol%, the 
ethylene- vinyl acetate copolymer saponified 
compound of 54.8 wt% of a part saponification 
of the rate of 85% saponification (specific 
gravity 1 .27), the water of 7 wt%, 37 wt% of 
maize starches, titanium white 0.2 wt%. And the 
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1. 27) 54. 8wt%^7K additional amount of oleic acid amide was 

5>7wt%, h'>^Drj>'^^ changed to 1 wt%. The above film was 

3 7 t%,^'$'>7tsU^ hO. obtained. 

2 w t jo ct tf:t yMT ^ cylinder temperature is 406K to 408K. 



yV-i^mi4 0 6 K;5^^ 4 0 The thickness of a film is fixed. 
SK-efct), :=^it4 0 8K The surface condition of a film was the 

X'h^tc^ U 3.— iHlfeicfi uniformity. 

6 O^PslfC 4 5 lUfe-C, ^— ^ The tal<ing up velocity of a film is 0.6 m Is. 
—'^'^W^\i2 5ATrfe^. y thickness of the obtained inflation film 

^/UA(7)/¥$(i-^-e*>^! y was 25 micrometers. 

(iO. 6m/sr'fei9, nhfl 

[0018] [0018] 

ft^^^t- ct 5 ^ Pttff^iiSfi The opening property consultation value by the 

^ 1 \z.7^-f^ sensory test is shown in Table 1 . 

[0019] [0019] 
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The die was 408K. 
Screw speeds are 45 rotation in 60 seconds, 
and a motor load electric current is 25A. 
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Opening Property Evaluation Criteria 
Row: opening property, evaluation 

Column: opening property, (not opened), (opened with tape), (opened but 
extremely poor workability), (poor opening property), (excellent in opening 
property and workability), (partially opened), (opened) 

[0 0 2 0] [0020] 

MM&l 1 (ciott 6^ P'l4<7)f¥^ The consultation value of the opening property 
fit^ll 2 {3i^7j^i"So '"^ Example 1 is displayed to Table 2. 

[0 0 2 1 ] [0021] 
[^2] [Table 2] 
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Opening Property Evaluation Criteria - Example 1 
Row: oleic amide, opening property, evaluation 



[0 0 2 2] 
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[0022] 

From the result of Table 2 From (double- 
circle)(lt is already opening) to (Circle) (It is 
excellent in opening property and it is excellent 
also in workability) (double-circle)-(circle) 
which is an above-mentioned middle (a part is 
already opening), In the above-mentioned 
consultation 4.5, the additional amount of oleic 
acid amide understands that 0.8 wt% is 
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suitable. 



[0 0 2 3] [0023] 

UMM I {'^ioii ^ :^ V y The slip property (coefficient of friction) in 

mWMm) 3 lc^^i-6o Example 1 is displayed to Table 3. 
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Slip property - Example 1 

Row: oleic amide, static friction coefficient, kinetic friction coefficient 
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From the result of Table 3, in coefficient of 
dynamic friction 0.2, oleic acid amide is 0.8 
wt%. 

[0026] 

Example 2 

EXTRUDERTYPE D-90 uniaxial extrusion air- 
cooling inflation apparatus of MODERN 
MACHINERY CO. LTD is used. A screw puts in 
the screen pack with center Maddock. 

A first pinch roll is made to operate by pinch 
pressure 0.2MPa. 

5.6 wt% of the vinyl acetate copolymer 
compositions of the rate of 97% saponification 
containing 0.1mol% ethylene, 21.9 wt% of the 
maize starches containing the water of 18 wt% 
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T. 0 . 1 m o 1 %(D:i^=f-uy And glycerol 0.1 wt%, polycaprolactone 54 wt%, 



zinc stearates to 0.2 wt% and, oleic acid amide 
0.2 wt% The inflation film comprising an above 
composition was obtained. 
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HiS^il 2 {^ifctt Sl^ P-Ht^i ^ The opening property and the foreign material 
4 {^^yf^'t^o generation situation in Example 2 are displayed 
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[Table 4] 
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Opening Property and Foreign Material Generation - Example 2 

Row: oleic amide, zinc stearate, opening property, torque, foreign material 
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inspection 

Column: close to puncture with high foam value, foreign material generated, low 
foam value with minimum foreign material, frequent generation of puncture and 
foreign material, frequent generation of foreign material and shortage of additive, 
frequent generation of foreign material and highly insufficient additive, not 
practically used due to frequent generation of foreign material 
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From the result of Table 4, In addition to oleic 
acid amide 0.2 wt%, 0.1 wt% of zinc stearates is 
excellent in opening property. And generation of 
a foreign material is also few and shows the 
torque value which is stable axial load value 
without the change by elapsed time. 
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Comparative Example 1 

The result which did not add oleic acid amide 
on condition that Example 1 is made into 
Comparative Example 1 . 

It displays to Table 5. 
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[Table 5] 
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Result of not Adding Oleic Amide with the Condition of Example 1 
Row: oleic amide, opening property, evaluation 
Column: oleic amide, additive-free 
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^5(D'^^f)^hf^n'\±i^^^^X From the result of Table 5, Opening property is 
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^i/W yyu—i^B yy^/i^A a very bad inflation film. 

X^h !9 . ^Ipfef^||;4^i?^T. Bagging work cannot be perfornned and there 

X||6^||ffl't4;5^ilV \ industrial practicability. 
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i^t^M 2 Comparative Example 2 

MMM 2 (D^i^V^i- ^WCT The result which did not add oleic acid amide 

^ Kfc J: 13^7. X T y >^Sip ^ stearate on condition that Example 

1 , ^,.,^^-_+-^ It displays to Table 6. 
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Result of not Adding Oleic Amide and Zinc Stearate with the Condition of 
Example 2 

Row: oleic amide, zinc stearate, opening property, torque, foreign material 
inspection 

Column: oleic amide, additive-free, zinc stearate, additive-free, impractical due 
to the generation of puncture of various sizes 

[0 0 3 5] [0035] 

^^(n'^^i)^^^ l^y v—'y B From the result of Table 6, A inflation film 

>^7^/UA^ig^{;i^jcJf^ADIi±i cannot be formed continuously The opening 

5^-^^ ^^;^^\z.'j[^^j(\,1ty 4 ;v P^'operty of the film obtained partially is very 
umiM^xmX. Hp industrial practicability. 
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[EFFECT OF THE INVENTION] 

The easy disintegration composition of this 
invention has the favorable moldability of a 
inflation film. 

In the obtained inflation film, the excellent 
opening property is an existence. And it is 
excellent also in a slip property and it is 
excellent in industrial productivity. 
It was industrially utilizable widely. 
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